Optical coherence tomography (OCT) has emerged over the past decade as an outstanding tool for imaging biological structures. Ultra-high resolution, Doppler, spectroscopic, polarization-sensitive, and three-dimensional OCT imaging modes, among others, have been demonstrated by numerous researchers 1-5. These tools have found important applications in quantitative retinal imaging, and detection and characterization of retinal pathology. Clinical OCT instruments have been shown to produce highly accurate maps of the retinal nerve fiber layer (RNFLl We have modified a commercial clinical OCT system by integrating a prototype of an active, hardware-based retinal tracker for OCT image stabilization. The new experimental system, called tracking optical coherence tomography (TaCT), uses a secondary sensing beam and steering mirrors to compensate eye motion 7 with a closed loop bandwidth of up to 1 kHz.
Reproducible mapping and visualization of retinal structure and function with increasing resolution will lead to improved understanding of disease processes, and to improved sensitivity and specificity of diagnostic procedures. Retinal tracking-stabilized OCT will greatly facilitate progress toward these goals by enabling precise and ever more complex scan sequences.
At present, the speed of OCT imaging techniques is insufficient to realize their full potential in the clinic without image stabilization, due to both accessible scan rates and the ANSI eye safety standards for maximum permissible light exposure. There are fundamental tradeoffs between acquisition time, spatial resolution, incident power and noise; the OCT beam must dwell on each voxellong enough, or repetitively scan each voxel enough times, to allow the detector to collect sufficient energy to overcome the system noise, including shot and speckle noise. When imaging large tissue volumes, acceptable signal-to-noise ratios and image quality can be obtained only at the expense of long scan durations that are frequently longer than a patient's ability to fixate. The third generation clinical OCT system (Stratus_OCT' Carl Zeiss Meditec Inc., 3 CZMI) can capture a 1024 (depth) x 500 (transverse) voxel image with a scan duration of Because image registration is based on retinal landmarks, precisely aligned scans can be compared weeks, months, or years apart. Retinal morphology can thus be accurately recorded and monitored over time to detect subtle changes.
The prototype retinal tracking instrument employed in the clinical tests described below is a high-speed, non-imaging system that uses retinal landmarks to achieve precise transverse image registration without image processing. The patented system, illustrated in pixel. Figures 2 and 3 illustrate the tracking performance for 2 subjects. A detailed analysis of the results for all subjects will be published elsewhere. 
